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Derivative of trigonometric function
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1. Line Tangent and Derivatives

* Tangent Line Definition: A tangent line to a curve at a given point is a straight line that just

"touches” the curve at that point without crossing it (locally). Its slope is given by the derivative

of the function at that point.

Example:

Given f(z) = x* find the equation of the tangent line at z = 2.
1. Derivative: f'(x) = 2z
2. Slopeatz = 2: f'(2) =4
3. Point on the curve: (2, f(2)) = (2,4)

4. Equation of tangent: y — 4 = 4(z — 2), simplified to y = 4x — 4.



Find the equation of the tangent line to f(z) = 2> + 3z — 5atz = 2.

Solution:
1. Find f'(x):
flz)=2*+3z—5
filz)=2x+3

2. Find the slope at x = 2:
fl(2)=22)+3=4+3=7

3. Find the point on the curve:
f(2)=(2?+3(2)-5=4+6—-5=5
So the point is (2, 5).

4. Find the equation of the tangent line:
Using the point-slope form y — y; = m(x — x1):
y—5="Txz—2)
Simplify: y =Tz — 14 4+ 5,50y =Tz — 9.

Tangent Line: y = 7x — 9.



2. Differentiation Rules

e Constant Rule; % [E] =

« Power Rule: i [3:”] — np"1

* Sum Rule: i = [f(z) z)] = )+ ¢'(z)

* Product Rule: i[f (z ] — (z) + f(z)g'(x)
* Quotient Rule: d {HI } 1}9(33'(3:;' z)g'(z)

* Chain Rule: —[ (g(x))] = f'(g(z))d’



i[mn] — ﬂ:ﬂn_l

Example: Differentiate f(z) = z*.
fl(z) = 42t = 4a°.

Lf(z) +g(z)) = f'(z) + g (=)

Example: Differentiate h(z) = 23 + 222 — 2z + 7.

(@) = 2] + o [22%] — [a] + 7]

W) =3z +4r—1+0=32" + 42 — 1.



i [f(@)g(z)] = f'(z)g(z) + f(z)g' ()

Example: Differentiate f{”.ﬂ = (z?)(sinz).

fl(z) = [;1:2] sinz + z° d;i[sinm]

f’(:ﬂ} — 2z -sinz + z* - cos .

d IEE}} _ I'(=)glz)—f(z)d'(z)
x| glz) g(z)?

Example: Differentiate f(z) = =

sina”

< (2% sinz — 2% . £ [sinz]

filz) =

(sin ‘T.E)E

Q¢ -sinr — 22 - cosx

fiz) = —

sin T




3. Derivatives of Trigonometric Functions

sinz| = cosz

cosx| = —sinz

tanz| = sec?

CsCT| = —cscaxcota
secxr = secrtanz

cotz] = —csc?x




Example: Differentiate f(z) = sin x cos .

Use the product rule:

— % fsing] - cosz +sinz - -~ [cosa]
— dm S111 & cCos I S111 @6 d;t: cosxT

f(=z)
f'(z) = (cosz)(cosz) + (sinz)(—sinx)

f'(x) = cos® z — sin® z.



Exercise 1: Tangent Line

Find the equation of the tangent line to f(z) = 2° + 2z —4atz = 1.

Solution:

1

2

3.

4.

. f'(z) = 32* + 2.

. ff(1)=3(1)*+2=5.

Point: f(1) = (1)* +2(1) —4=—1.
Equation:y — (—1) = 5(x — 1), ory = 5z — 6.



Exercise 2: Product Rule
Differentiate f(z) = z%e”.
Solution:

, d
- le”]

f'(z) = 2ze® + 2°e” = e“(2z + z°).

f(z) = [m] et + -



Exercise 3: Trigonometric Derivatives
Differentiate f(x) = tanx + sec .

Solution:

. d d
fl(z) = E[tan:ﬂ] - E[SEC x|

f'(z) = sec’* x + secx tanz.



Homework exercises

1. Find the equation of the tangent line to f(z) = 3x? — bz + 2atx = 1.

2. Find the slope of the tangent line to f(x) = /x at x = 4.

5% — 22 + 1 — T

3. Compute the derivative of f(x)

i

|._|_1
e

4. Compute the derivative of g(x) =
5. Differentiate h(z) = sin’(z).

6. Compute = [tan(z) + sec(z)].

7. Compute = [(3z% + 1)(sinz)].

8. Differentiate f(x) = et sin(z?).



= Thanks for lessening ..

Any questions!?
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